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IN THE CLAIMS : 

The below listed set of claims replaces all listings previously submitted. 

1 . (Currently amended) A heat exchanger or reactor comprising a stack of 
parallel plates, wherein 

each plate of the stack having perforations defining an array of spaced column 
precursors of thickness equal to the plate thickness, 

said column precursors being joined together by ligaments having a thickness less 
than the plate thickness, 

each ligament extending between a pair of adjacent column precursors such that the 
colimin precursors of any one plate being coincident in the stack with the column precursors 
of any adjacent plate^ whereby the stack is provided with an array of individual columns, each 
column extending perpendicularly to the plane of the plates^ 

e ach plat e is provid e d with e xt e nsions in th e form of loops which stack tog e th e r to 
provide ono or more tanlcs at the sides of tho stack, and 

whereby fluid flowing through the stack is forced to follow a tortuous flow path 
around the colvmins, and has the ability to flow parallel to the plane of each said plate. 

2. (Currently amended) A heat exchanger or reactor according to claim 1, wherein 
th e ligam e nts of e ach plat e of e ach pair of adjac e nt plat e s the headers are displac e d r e lative to 
thos e of provided within the oth e r plat e profile of the paif plate . 

3. (Currently amended) A heat exchanger or reactor according to claim 1 e¥-2, 
wherein th e top and bottom of th e stack ar e clos e d by unperforat e d plat e s there comprises an 
arrangement of interlinking ligaments between adjacent column precursors . 
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4. (Currently amended) A heat exchanger or reactor according to claim 1 , 
wherein the stack has sido platOG which aro formed by tho Gtaclcing of unp e rforatod border 
regions arovmd th e e dg e s of individual plat e s of the stack, th e unp e rforat e d bord e r r e gions 
b e ing int e grally form e d as part of th e plat e there comprises a plurality of ligaments connected 
to each said precursor . 

5. (Canceled) 

6. (Currently amended) A heat exchanger or reactor according to claim 1, 
wherein at l e ast two diff e r e ntly p e rforat e d plates ar e us e d, th e two plat e s having diff e r e nt 
ligament pattoms each plate is provided within the profile of the plate with apertures which 
stack together to provide one or more header tanks . 

7. (Currently amended) A heat exchanger or reactor according to claim 1, 
wherein the each said ligament extending between a pair of adjacent column precursors ar e of 
circular cross s e ction is displaced relatively adjacent to ligaments positioned above and/or 
below said ligament . 

8. (Currently amended) A heat exchanger or reactor according to claim 1 , 
wherein the heat exchang e r fiirth e r comprises a plurality of join e d together stacks top and 
bottom of the parall e l p e rforat e d plat e s, e ach stack are closed b e ing s e parat e d fi:'om an 
adjacent stack by a solid unperforated plat e whereby two or more separate fluid str e am 
passag e ways ar e provid e d plates . 

9. (Currently amended) A heat exchanger or reactor according to claim 1, 
wherein the p e rforat e d plat e s ar e of m e tal of thiclai e ss 0.5 mm or l e ss the stack has side plates 
which are formed by the stacking of imperforated border regions aroimd the edges of 
individual plates of the stack, the unperforated border regions being integrally formed as part 
of the plate . 
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1 0. (Currenty amended) A heat exchanger or reactor according to claim 1 , 
wherein tho compononts of the stack are diffusion bonded togothor the perforations in the 
plates and the reduced thickness of the ligaments are produced by photochemical etching or 
spark erosion . 

1 1 . (Currently amended) A heat exchanger or reactor according to claim L 
wherein th e compon e nts of th e stack ar e braz e d tog e th e r at least two differently perforated 
plates are used, the two plates having different ligament patterns . 

12. (Currently amended) A heat exchanger or reactor according to claim 1, 
wherein tho plates of the stack ar e provid e d at th e ir edges with e xtensions to assist location of 
th e plat e s in th e stack the column precursors are of circular cross section . 

1 3 . (Previously Canceled) . 

14. (Currently amended) A heat exchanger or reactor according to claim 1, 
wherein the loops ar e r e inforced by cross m e mb e rs perforated plates are of metal of thickness 
0.5 mm or less . i 

15. (Currently amended) A heat exchanger or reactor according to claim 1, 
wherein the h e at e xchang e r furth e r compris e s a plurality of stacks of plat e s and on e pair of 
adjac e nt stacks are separated by a plate having p e rforations to allow controll e d inj e ction of 
fluid at high e r pr e ssur e from on e stack into fluid at low e r pr e ssure in an adjacent stack 
components of the stack are diffusion bonded together . 

16 (Currently amended) A heat exchanger or reactor according to claim 1, 
wherein the h e at e xchang e r furth e r compris e s a plurality of passag e ways to contain catalytic 
mat e rial, thos e passageways b e ing s e parated by an int e rvening plat e from th e stack of parallel 
p e rforat e d plat e s components of the stack are brazed together . 
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17. (Currently amended) A heat exchanger or reactor according to claim 16, 
wherein the passag e ways to contain th e catalytic mat e rial are defin e d b e tw e en plat e s having 
parallel ribs running the length of tho plates plates of the stack are provided at their edges 
with extensions to assist location of the plates in the stack . 

1 8. (Currently amended) A heat exchanger or reactor according to claim 16 or 17 
i, wherein each plate is provided with extensions in the form of loops which stack together to 
provide one or more tanks at the sides of the stack th e passageways to contain th e catalytic 
mat e rial clos e d at on e or both of their e nds by m e sh mat e rial . 

19. (Currently amended) A heat exchanger or reactor according to claim 18, 
wherein the loops are reinforced by cross-members A p e rforat e d plat e , wh e r e in th e plat e has 
an array of spac e d column pr e cursors, th e column pr e cursors b e ing of thiclaioss equal to the 
plat e thickn e ss and b e ing join e d togeth e r by ligam e nts, e ach ligam e nt e xt e nding b e tw e en a 
pair of adjac e nt column pr e cursors, th e ligam e nts having a thiclcn e ss l e ss than th e plate 
thiclai e ss .^wh e r e in e ach plat e is provid e d with e xt e nsions in th e form of loops which stack 
tog e th e r to provid e on e or mor e tanks at th e sid e s of th e stack, and wh e r e by fluid has the 
ability to flow within th e plan e of said plat e. 

20. (New) A heat exchanger or reactor according to claim 1 , further comprising a 
plurality of stacks of plates and one pair of adjacent stacks are separated by a plate having 
perforations to allow controlled injection of fluid at higher pressure fi-om one stack into fluid 
at lower pressure in an adjacent stack. 

21. (New) A heat exchanger or reactor according to claim 1, further comprising a 
plurality of passageways to contain catalytic material, said passageways being separated by an 
intervening plate firom the stack of parallel perforated plates. 

22. (New) A heat exchanger or reactor according to claim 21, wherein the 
passageways to contain the catalytic material are defined between plates having parallel ribs 
miming the length of the plates. 



30479865 l.DOC 



5 



Iiiventor(s): SYMONDS 

Serial Number: 09/719,416 

Attorney Docket Number: 007627-0275379 

23. (New) A heat exchanger or reactor according to claim 21 , wherein the 
passageways to contain the catalytic material are closed at one or both of their ends by mesh 
material. 

24. (New) A heat exchanger or reactor according to claim 1, further comprising a 
plurality of joined stacks of the parallel perforated plates, each stack being separated from an 
adjacent stack by a solid imperforated plate whereby two or more separate fluid stream 
passageways are provided. 

25. (New) A perforated plate, wherein the plate has an array of spaced colxmm 
precursors, said colimin precursors being joined together by ligaments, each ligament 
extending between a pair of adjacent column precursors, the ligament having a thickness less 
than the plate thickness, wherein each plate is provided within the profile of the plate with 
apertures which stack together to provide one or more header tanks adjacent the sides of the 
stack, and whereby fluid has the ability to flow within the plane of said plate. 
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